m. 
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^ ^ The invention relates to sulfonyl ureas of the formula 



o 



which, as such or in the form of their physiologically 
10' acceptable salts, have hypoglycemic properties and are 

distinguished by a pronounced lov/ering of the blood sugar 
level, and can therefore be used as medicaments. 
. P In the formula 

X is alkylene or alkenylene having from 3 to 6 carbon 
atoms, optionally substituted by up to 3 alkyl groups 
each having from 1 to 4 carbon atoms, or a phenyl radi- 
cal; or cycloalkylenealkyl having up to 3 carbon atoms in 
the alkyl moiety and from 5 to 7 ring carbon atoms, 
optionally substituted by up to 3 methyl groups, or 
20 unsaturated; 

^1 Y is alkylene having 2 or 3 carbon atoms; 



R is alkyl having from 4 to 6 carbon atoms, cycloalkyl, 
alkylcycloalkyl , dialkylcycloalkyl , cycloalkylalkyl , 
cycloalkenyl or alkylcycloalkenyl with in each case 4 to 
25 9 C atoms, methylcyclopentylmethyl , cyclohexenylmethyl , 

chlorocyclohexyl , methoxycyclohexyl , bicycloheptyl , 
bicycloheptenyl , bicycloheptylmethyl , bicycloheptenyl- 
methyl, bicyclooctyl , nortr icyclyl , adamantyl or benzyl. 
^ In the formula, X is preferably an alkylene or alkeny- 
30 lene radical having 3 or 4 carbon atoms and substituted by 1 
to 2 C^Lc^-alkyl groups, Y is ^CH^^CH^^ or icH^. 
the CH2-^H2-^roup being particularly prefer red .CH^ 

is preferably me thylcyclopentyl , cyclopentylmethyl , 
cyclohexyl, 4-methyl-, 4-ethyl- or 4-isopropyl-cyclohexyl . 
35 Possible bicyclic radicals are: 

bicyclo/2. 2 . 1^7heptyl,, bicyclQ/2 . 2 . 1^7-heptylmethyl 

and the^ corresponding unsaturated rad'icals, and the bicyclo- 

/2.2.2_^7octyl radical. 



/ 
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The invention furthermore relates to processes for 
. the manufacture of these ' sulfonyl ureas, pharmaceutical 

/ preparations which contain them or- consist of them and their 

use for the treatment of diabetes. 
5 The processes for the manufacture comprise 

|X> reacting benzensulf onyl-isocyanates , -carbamic acid 

esters, -thiolca^ara^ acid esters, -ureas, -semicarbasides 
^ or -semicarbazones^subs tituted by the group 



10 



-CO-NH-y- 



in^4-position, with an amine R -NH^ or salts thereof, oi 
reacting sulfonamides of the formula 

15 ' ' 

^x'~\-CO-NH--Y-^^)-S02-NH2 

IT ^ — 



o 



.^20 

C^^,^[;^or salts thereof with -substituted isocyanates, carbamic 

acid esters, thiolcarbamic acid esters, carbamc acid halides 
or ureas, 

^) splitting benzenesulf onylisourea ethers, -isothiourea 
25 ethers, -parabanic acids or -halogenof ormic acid amidines, 
each substituted by the 



30 




group 



-\ V benzenesulf onyl ureas substituted by the 




,--35 

•1/ qXVZ^^^ group, where Z is a^kyl having 1 or 2 carbon atoms; 

(^2- ^^P^^^^^S "the sulfur atom in benzensulf onylthioureas 
substituted by 
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^5' by oxygen, 

oxidizing corresponding benzene-sulf inyl- or -sulfenyl- 
ureas , 

fe) introducing the radical 




10 



■CO- 



<7J ^ — 

^C^^^'^ appropriate stepwise, into benzenesulf onylur eas of the 
formula 

15 



SO2-NH-CO-NH-R 



20 hali 



eact ing correspondingly substituted benzenesulf onyl 
1 



halides with R -substituted ureas or alkali metal salts 
thereof, or reacting correspondingly substituted benzenesul- 
finic acid halides or, in the presence of acidic condensing 
agents, also correspondingly substituted sulfinic acids or 
alkali metal salts thereof with N-R^ -N V-\hydroxyur ea , and, 
25 if appropriate, treating the reaction products with alkaline 
agents in order to form salts. 

The benzenesulf onyl-carbamic acid esters and -thiolcar- 
bamic acid esters mentioned can contain an alkyl radical, an 
aryl radical or a heterocyclic radical in the alcohol 
50 component. Since this radical is split off during the 
reaction, its chemical structure does not influence the 
character of the end product and can therefore be varied 
within wide limits. The same is true of the N-R^ -substituted 
carbamic acid esters and the corresponding thiolcarbamic 
35 acid esters. 

Suitable carbamic acid halides are, above all, the 
chlorides . 

The benzenesulf onylureas which are possible starting 
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substances for the process can be unsubst i tuted , monosubsti- 

tuted or, in particular, ' disubst ituted on the side of the 

urea molecule opposite the sulfonyl group^ Since these 

substituents are split off during the reaction v/ith amines, 

5 their character can be varied within wide limits. Besides 

benzenesulf onylur eas substituted by alkyl , aryl , acyl or 

heterocyclic substituents, it is also possible to use 

benzenesulf onylcarbamoylimidazoles and similar compounds or 

bisbenzenesulf cnylureas , which can also carry a further 

10 substituent, for example methyl, on one of the nitrogen 

atoms. For example, it is possible to treat such bis-(ben- 

zenesulf onyl )-ureas or N-benzenesulf onyl-N ' -^acylur eas with 
1 " 

R -substituted amines and to heat the resulting salts to 
elevated temperatures, in particular to temperatures above 

It is furthermore possible to use -substituted 
ureas or those R^ -substituted ureas which are also mono- 
substituted or, in particluar, disubsti tuted on the free 
nitrogen atom as the starting materials, and to react these 
20 with benzenesul f onam ides which are substituted in 4-position 



N-CO-NH-Y- 




25 — ' 

^x^^^ Possible starting substances of this type are, for example, 
N-cyclohexyl-urea, the corresponding N'-acetyl-, N'j:rnitro-, 
N' -cyclohexyl- , N ' , N ' -d iphenyl- (in wh'i^c^i the two phenyl 
radicals can also ^e substituted and linked with, one another 

I /ill 

30 directly or via a bridge member, such as j-CEJ-f '^NH-,1-0-/ 
or>S-*"), N'sr-methyl-N';?^phenyl- and N ' , N ' -dicyclohexyl-ur eafe , 
and cyclohexyl-carbam^oylimidazoles -pyr^zoles or -triazoles, 
as well as those of the compounds mentioned which, instead 
of cyclohexyl, carry another substituent within the range of 

35 the definition of R^ . 

The benzenesulf onyl-parabanic acids, -isourea ethers, 
-isothiourea ethers or -halogenof ormic acid amidines men- 
tioned as starting substances are appropriately split by 
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alkaline hydrolysis. Isourea ethers can also be split 
succesfully in an acidic medium. 

The replacement of the sulfur atom in the thiourea 
grouping of correspondingly substituted benzenesulf onyl- 
5 thioureas by an oxygen atom can be carried out in known 

manner, for example with the aid of oxides or salts of heavy 
metals, or by using oxidants, such as hydrogen peroxide, 
sodium peroxide, nitrous acid or permanganates. The thio- 
ureas can also be desulfurized by treatment with phosgene or 
10 phosphorous pentachloride . Chloroformic acid amidines or 
carbodiimides obtained as intermediate stages can be con- 
verted into the benzenesulf onylur eas by suitable measures, 
such as saponification or adding on of water. 

The oxidation of benzensulf inylur eas and benzenesul- 
15 fenylureas is carried out by known methods, preferably with 
oxidants, such as permanganate or hydrogen peroxide. 

The acylation of the sulfonylureas according to 
process^) can be carried out with reactive derivatives of 
the acid 




as, for example, halides. 

25 Suitable sulfonyl halides and sulfinyl halides accord- 

ing to process^) are, in particular, the chlorides. 
Thionyl chloride or polyphosphor ic acid, for example, can be 
employed as the acidic condensing agent. 

The physiologically acceptable salts are manufactured 

30 by known methods. Alkali metal hydroxides, carbonates or 

bicarbonates and alkaline earth metal hydroxides, carbonates 
or bicarbonates and physiologically acceptable organic bases 
are particularly suitable for salt formation. 

The embodiments of the process according to the in- 

35 vention can in general be varied greatly with regard to the 
reaction conditions and adapted to the particular circum- 
stances. For example, the reactions can be carried out in 
the absence or presence of solvents, and at room temperature 
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or at elevated temperature. 

Depending on the character of the starting substances, 
one or other o5"the processes "described may in - part icular 
give^ only lov/ yields of an intended be^izenesulf onyl urea, or 
5 be unsuitable for the synthesis o.f^-thls compound. In such 
cases, which occur relatively rarely, the expert has no 
difficulty in synthetizing the desired product by another of 
the process routes described. 

The resulting compound can be purified by reprecipita- 
10 tion and/or recrystallization. They can also be purified by 
liberating the substance from a crystalline (alkali metal) 
salt in a suitable solvent. 

The compounds according to the invention are distin- 
guished by valuable pharmacological properties, in particu- 
15 lar by hypoglycemic properties. They are therefore suitable 
for use as medicaments, in particular as antidiabetic 
agents. 

The hypoglyceaiic action o£< the benzenesulf onyl ureas 
described can be^^fe^e^ by feeding them, as free compounds 

20 or in the form of the sodium salts, to rabbits on a normal 
diet, and determing the blood sugar value over a prolonged 
period of time in accordance with the known method of 
Hagedorn-Jensen or using an autoanalyzer . 

The hypoglycemic action can be determined in a routine 

25 manner using doses of, for example, 10, 2 or 0.4 mg of 

active substance per kg of test animal according to known 
methods. 

The following compounds I to III were administered 
orally in doses of 2 mg/kg to rabbits and the blood sugar 
30 values were determined over a prolonged period of time using 

4 

an autoanalyzer^ •^^The lowerj.ng in^ J;he/blood sugar^^ ^^^l^ ^ ^^^ 



measured heren.s given in % aftecf^— — — fe«e4*s-s^ in the' following 



table . 

O I. N-(4-/2- (3-ethyl-4-m.ethyl-2-oxo-3-pyr roline-1 -carbox- 
35 amido^-ethyl7-benzenesulf onyl )-N^-cyclohexyl urea 

N-(4-/2-(3-^thyl-4-methyl-2-oxo-3-pyr roline-1 -carbox- 
amido)-ethyl7-benzenesulf onyl )-N ||^4-methylcyclohexyl 
urea 



7 
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h III. N-( 4-/2- (3 , 4-dimethyl-2-oxo-3-pyrroline-1 -carbox- 

amido^)-ethyl^7-1^snzenesulf onyl )-N ' -^--methylcyclohexyl- 
/ • urea ^ ^ 



Table 



10 



Compound 


Lowering in the blood 
oral administration 

1 3 6 24 


sugar 
of 2 

48 


level in 
mg/kg, in 

72 92 


rabbits after 
^ after 

120 hours 


I 


34 


45 


37 


44 


32 


0 






II 


24 


35 


36 


33 


34 


8 


0 




III 


32 


34 


38 


41 


68 


41 


25 


17 



^ The acylureido-alkylbenzenesulf onyl ureas according to 

15 the invention are distinguished by a powerful hypoglycemic 
action. Purthemore, the compounds are well tolerated. 

The properties of the compounds permit therapy of diabe- 
tes mellitus to be achieved with such low doses that the 
formulation only re-normalizes the reduced responsiveness of 

20 the pancreas to an increased blood sugar level. 

Benzenesulf onyl ureas containing a ureidoalkyl radical 
have already been described several times (German Auslege- 
schr if ty^1 ,670,700, German Patent Specif ications. 1 , 445 , 91 1 , 
1,618,389 and 2,238,870). It was not to be expected that 

25 the compounds according to the invention are distinguished 
by the abovementioned favorable properties. 

The sulfonyl ureas according to the invention are in- 
tended, preferably, to be used for the manufacture of 
formulations which can be administered orally for the 

30^ treatment of diabetes mellitus. They can be administered as 
such or in the form of their salts, or in the presence of 
substances which lead to salt formation. Alkaline agents, 
such as alkali metal hydroxides, carbonates or bicarbonates 
or alkaline earth metal hydroxides, carbonates or bicarbo- 

35 nates, for example, can be used for salt formation. In 

addition to the sulfonyl urea or a salt thereof, the formu- 
lation can furthermore also contain other active compounds. 
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Suitable medicament f orm.ulations are preferably tablets 
containing the usual carriers and auxiliaries such as talc, 
starch, lactose or magnesium stearate in addition to the 
sulfonyl ureas or the salts thereof* It may be advantageous 
to use the active substance(s) in ^.ground or finely dispersed 
form, or as a mixture of these two forms. 

A-^-pre^paFation which contains as active substance the 




benzenesulf onyl ureas described, for example a tablet or a 
powder with or v/ithout additives, i^ appropriately brought 
into a suitably dosed form. The dose to be chosen is that 

10 which is matched with the activity of the benzenesulf onyl 
urea used and with the desired effect. The dosage is 
appropriately about 0.5 to 50 mg, preferably 1 to 20 mg, per 
unit, but dosage units which are above or below this amount 
and which, if necessary, can be divided or multiplied before 

15 administration can also be used. 

The following examples show some of the numerous pro- 
cess variants which can be used for the synthesis of the 
sulfonyl ureas according to the invention. However, they are 
not intended to represent a limitation of the subject of the 

20 invention. 

^ ^y p! X A M P L E 1 

N-(4-Z2-(2-oxo-pyr rolidine-1 -carboxamido)-ethyl7-benzene- 

sulf onyl )-N,',-cyclohexyl urea ] ^ 

^ 47 g of 2-oxo-pyrrolidine-1 -^-2-phenyl-ethyl7-CQ'rbox- 

25 amide (m.p. SS^SO^G , prepared from pyrrolidone an^ 2-phenyl- 
ethyl isocyanate) are introduced with cooling and agitation 
into 95 g of chlorosulf onic acid. Subsequently, the batch 
is heated for 1 hour at 5Q^, poured onto ice after 
cooling, the sulfochloride is separated and treated with 

30 concentrated ammonia. The sulfonamide is suction-filtered 
and recrystallized from butyl acetate/methylglycol ; m.p. 
ITsilSOPlC. 

5 g of 4-^-(oxo-pyrrolidine-1 carboxamido)-ethyr^^^ 
benzenesulf onamide are dissolved in 100 ml of aceton^ with 
35 0.65 g of NaOH and water. 2.3 g of cyclohexyl-isocyanate 
are added dropwise with agitation and ice cooling, and 
agitation is continued for 2 hours at room temperature. 
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Subsequently, the substantial amount of acetone is distilled 
off under reduced pressure, the aqueous solution is acidi- 
fied and the product is reprecipi tated from dilute ammonia. 

The N-(4-/2-(2-oxo-pyr rolidine-1 -carboxamido)-ethyl7- ^ 

^^^^ ^ -'^ *^ ' ' 

benzenesulf onyl)-N'-cyclohexyl urea is recrystallised from 

I o 

dilute ethanol, and has a melting point of 1 89.-1 90 .^-G^, 

In analogous manner, there is obtained: 
N- (4-/2- ( 2-oxo-pyrroli dine- 1 -carboxamido )-ethy].7-benzene- 
sulf or^l )-N^4-methyl-cyclohexyl urea ^ 
10^ m. p. ^^^jj^^^^ (from dil* ethanol). 

C^^ E X A M P L E 2 

N-(4-^y^-(2-oxo-piperidine-1 -carboxamido)-ethyl7-t>^J^2;ene- 

sulf onyl )-N ' -cyclohexyl urea 

P 50.4 g o^f piperidine-(2) and 73 g of S-phenylethyl iso- 

15 cyanate are heated for 2 hours at 1 50^G. in%n oil bath. 

The clear melt is cooled, treated with petroleum ether, the 

crystallization product is suction-filtered, and the 2-oxo- 

piperidine-1 -(N-2-phenylethyl )-carboxamide so obtained is 

recrystallized from di-isopropyl ether: m.p. 6^6^^Cj 

20 49.2 g of 2-oxo-piperidine-1 -(N-2-phenylethyl)-carboxamide 

are introduced in portions at 5,Q^ into 1 40 g of chloro- 

sulfonic acid, and- agitated for^ 1 hour at 

The clear, viscous solution is given dro'pwise onto ice, 

the sulfonic acid chloride is suction-filtered (m.p. ^ 34^ 

25 1353c), introduced into 750 ml of concentrated ammonia, and 
JO ^ , 

heated for 30 minutes on a steam bath. The 4-/2-C2-oxo- 

piperidine-1 -carboxamido )-ethyl7-benzenesulf or^amide is 

suction-filtered, and recrystallized from isopropanol: m.p. 

30 3.3 g of sulfonamide, 80 ml of acetone and 2.8 g of 

K2C0^ are refluxed with agitation for 6 hours. Subsequent- 
ly 1.3 g of cyclohexyl-isocyanate are added dropwise, and 
agitation is continued for 6 hours at boiling temperature. 
After standing overnight, the product is suction-filtered, 

35 the crystals obtained are treated with dilute hydrochloric 
acid, and again suction-filtered. The N-(4^/2-(2-oxo-pipe- 

V 

ridine-1 -carboxamido )-eth;^7-t>enzenesulf ony£)-N [pcyclohexyl 
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urea obtained with good yield is reprecipitated from highly 

dilute aqueous ammonia/dilute hydrochloric acid, and recrj''- 

stallized from aqueous methanol; m.p. 197-199.^G>. 

In analogous manner, there are obtained: 

^^N-(4-'/2-( 2-oxo-piperidine-1 -carboxamido )-ethyl7benzene- 

sulf onyl )-l^-4-methyl-cyclohexyl urea ' 

m.p. 18oil82J?.C (from aqu. ethanol)/T^ 
Ay - Li^ 

^0 N-(4-/2- ( 2-oxo-pi peri dine- 1 -carboxamido)-ethyl7benzene- 

sulf ohyl )-N,^;.^butyl urea | 
loPm.p. 156^-158^^C (from acetone/water )r.i J 

N-(4-/2- ( 2-oxo-piper idine-1 -carboxamido)-ethyl7benz9ne- 
sulf onyl ')-li^cyclopentyl urea ^ 
.p. 167|^169^C (from aqu. methanol) £} 
1^0 N-( 4-/2- (2-oxo-piper idine-1 -carboxamido)-ethyl7t>©^^zene- 
15 sulfoiTyl)-N(^^isobutyl urea 

r m.p. 179^181 (from acetone/water )0 

spO N-(4-/2-(2-oxo-piperidine-1 -carboxamido)-ethyl7benzene- 
sulfonyl)-NJ^-^cyclooctyl urea ^ 
m.p. 17o4l72^C (from acetone/water W 

gpl ^ EXAMPLE 3 
. N-(4-/2-(2-oxo-piperidine-1 -carboxamido)-ethyl7ben2ene- 

^'^^^ sulf oliyl)-N' -3 > 4-dimethyl-cyclohexyl urea ^ 

^ 2.3 g'lo'f N-(4-Z2-(2-oxo-piperidine-1 -carboxamido)- 
ethyl7-benzene-sulf onyl)-carbamic acid methyl ester (m.p. 
25 l67V-T69^Gt, prepared from the corresponding sulfonamide 
with cnloroformic acid methyl ester and acetone in the 
presence of potassium carbonate), 50 ml of dioxan and 0.8 g 
of 3 , 4-dimethyl-cyclohexylamine are refluxed for 1 hour. 
The solvent is distilled off under reduced pressure, the 
30 residue reprecipitated from highly dilute ammonia/dilute 

hydrochloric acid, and the N-( 4-/2- ( 2-oxo-piper idine-1 -carb- 
oxamido)-ethyl7-benzenesulf onyl , 4-dimethyl-cyclohexyl 

urea obtained^wi th good yield is r4crystallized from ace- 
tone/water; m.p. 139-^1400^. 
35 In analogous manner, there are obtained: 

£p N-(4-^-(2-oxo-piperidine-1 -carboxamido)-ethyl7benzene- 
sulf ohyl)-NVr-methyl-cyclopentyl-methyl urea f 
^0 



I 
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l^m.p. 172Li74^^ (from acetone/water ) 
(4-/2-^( 2-oxo-^^p^j^p^^in 
^/^^ sulf (^ny 1 )-N^,^i" t rid ecyC ^ 

Pm.p. 179^^1 81^'/G (from acetone/water )y) 

N-(4-/2- ( 2-oxo-piperidine-1 -carboxamido)-ethyl7'benzene- 
sulf onyl )-JJ^bicyclo/2 . 2 . j_7hept-5-en-2-yl-iaethyl urea 
^ ra.p* 1841-^186^ (from acetone/water ) 



N~( 4-^^- ( 2-oxo-piper idine-1 -carboxamido )-ethy]V^benzene- 
. sulf onyl )-N^hexyl urea ^ 
lOVm.p. 142^144^^^ (from acetone/water)^ 

N-(4-./2-(2-oxo-piperidine-1 -carboxamido )-ethyl7benzene- 
sulf onyl )-N^-3-methyl-cyclopentyl urea ^ 
m.p. 166^*168^ (from acetone/water)^ 



A ^ N- (4-^/2- ( 2-oxo-pi per id ine-1 -carboxamido )-ethyl7'benzene- 
1 5 sulf onyl )-N^cyclohex-3-enyl-methyl urea (x 1/2 H^O) 
Om.p. 38^^G^ (from acetone/water)^ ^ ^ 

N- (4-/2- ( 2-oxo-piper id ine-1 -carboxamido ) -ethyl/benze ne- 
sulf onyl )-N ' -4-isopropyl-cyclohexyl urea 
m.p. 158il60^C (from acetone/water VT) 

. (^^y^^2-- EXAMPLE 4 



i N-(4->/2-(2-oxo-hexamethylene-imine-1 -carboxamido )-ethyl7- ^ 

benzenesulf onyl )-N ' T^cyclohexyl urea / 

1) 28.2 g of caprolactam and 37 g of 2-phenylmethyl iso- 
cyanate are heated for 2 hours at 150^6^ in an oil bath, 



25 the reaction mixture is poured onto water, the 2-oxo-hexa- 
methylene-imine-1 - (N-2-phenylethyl )-carboxaraide is suction- 
filtered, dried and recrystallized from petroleum ether; 
m.p. 65467,^« 43 g of this compound are introduced at 
about 3C^^S^ in portions into 80 ml of chlorosulf onic acid. 

30 Agitation is continued for 1 hour at *5Q^,e> the batch is 
cooled, and the reaction mixture is given dropwise into 
icewater. 300 ml of concentrated ammonia are added to the 
sulfonic acid chloride obtained as oily precipitate, and the 
mixture is heated for 30 minutes on a steam bath. The 

35 sulfonamide obtained is suction-filtered and dried; m.p. 
176lj78^ (from dilute methanol). 

3-4 g of 4-/2-(2-oxo-hexamethylene-imine-1 -carbox- 

? 
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amido)-ethyl7"^^^2ienesulf onamide , 150 ml of acetone and 
2.8 g of K^CO^ are refluxed with agitation for 5 hours. 
/ Subsequently, 1.3 g of cyclohexyl-.isocyanate are added 

dropwise, and agitation is continued for 6 hours at boiling 
5 temperature. 

The potassium salt of the urea is suction-filtered, 
dissolved in water, the solution is filtered, and the 
filtrate is acidified with dilute hydrochloric acid. The 
sulfonyl urea obtained with good yield is suction-filtered, 
10 reprecipitated from highly dilute aqueous ammonia/dilute 
hydrochloric acid, and recrystallized from ethanol; m.p. 
1 79^-1 8b%. 

In analogous manner, there are obtained: 
N-(4-/2-(2-oxo-hexamethylene-imine-1 -carboxamido )-ethyl'^p 

15 benzAiesulfonyl)-ir^4-methyl-cyclohexyl- urea ) 
m.p. 181^182^0 (from acetone/waterj^ 

V' N-(4-/2-(2-oxo-hexamethylene-imine-1 -carboxamido)-ethylX-^Q 
benzenesulfonyD-N' -butyl urea ^ 

0 m.p. ^17^^ ^2^5 (f^^ ^■'^^^^o^'i^ 
20 , N-(4-/2-(2-oxo-hexamethylene-imine-1 -carboxamido)-ethyl/^7^ 



benze^nesulfonyl)-NV-4-ethyl-cyclohexyl urea ^ 

h \ n / ""-^ \ ' 

K m.p. 1624164^0 (from dil. acetone/)n 

N-( 4-/2- (2-oxo-hexame thy lene-imine-1 -carboxamido )-ethyl/(j^ 
benze^desulf onyl)-N^-3-methyl-cyclopentyl urea O 
25^m.p. 1 61 4l 63^^e^ (fro^^ acetone^ ' 

(^J_. E X A M P L E 5 

N-( 4-/2- (2-oxo-hexarae thy lene-imine-1 -carboxamido)-ethyl7cj 



benzen^esulf onyl)-N' -cyclopentyl urea 



P 4 g of N-(43:/^-(2-oxo-hexamethylene-imine-1 -carbox- 
30 amido)-ethyl7"t»en^enesulf onyl)-carbamic acid methyl ester 
(m.p. 1 46\jf^8^T) prepared from the sulfonamide with 
chloroformic acid methyl ester and potassium carbonate in 
acetone at boiling temperature), 100 ml of dioxan and 0.9 g 
of cyclopentylamine are refluxed for 1 hour. The solvent is 
35 distilled off under reduced pressure, the residue is repre- 
cipitated from highly dilute aqueous ammonia/dilute hydro- 
chloric acid. The N-(4-r/2-(2-oxo-hexamethylene-imine-1^ ' 
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carboxamido)-ethyl7-t»enzenesulf onyl )-N '^cyclopentyl urea ob- 
tained with good ylield is' suction-filtered and recrystallized 
from acetone/water; m.p. ^ 48^1^5 0^;C). 

In analogous manner, there are obtained: 
N-(4-/2-(2-oxo-hexamethylene-imine-1 -carboxaraido)-ethyl7j ^ 



benzenesulf onyl)-^^4-hexyl urea 

Pm.p. 142il44^C (from acetone/water)^ 
^Cs N-(4-/2-(2-oxo-hexamethylene-imine-1 -carboxamidoj-ethyl/- 
benzenesulf onyl )-N * -4-isopropyl-cyclohexyl urea ? 



Op 



m.p. 173-'-175-C (from dil. acetone)© 



15 



jyi ^^ X A K P L E 6 

(^^y^^" ( 4-"/2- ( 1 -oxo-1 ,2,3,4,5,6,7, 8-t)ctahydrc-i3oqui nollne^g^ 
carb^xamido)-ethyl7-'benzenesulf onyl )-I;T!^cyclohexyl urea 

1.9 g of 4-(2-/r-oxo-1 ,2,3,4,5,6,7,8-octahydro-isoQuino- 
±lne-2-carboxamido7^ethyl)-benzenesulf onamide (m.p. 1 40^1 ^^^9 
prepared from 1 -o*^o-1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahydro-i soquionoline- 
2-(N-2-phenylethyl)-carboxamide /m.p. 47^-6-, prepared by 
reaction of 1 -oxo-1 , 2 , 3 , 4 , 5 , 6 , 7 , 8-octahydro-isoquinoline and 
phenylethyl isocyanate/ with chlorosulf onic acid and reaction 
20 of the sulf ochlor ide *^btained with ammonia) are refluxed with 
agitation for 4 hours in 80 ml of acetone after addition of 
1.4 g of ground potassium carbonate. After a short cooling, 
a solution of 0.7 g of cyclohexyl-isocyanate in a small 
amount of acetone is added dropwise, and agitation is conti- 
25 nued for 4 hours with reflux. The suspension is evaporated, 
the residue dissolved in water, and the solution is acidified 
witn 2N hydrochloric acid. The preceipitate is suction-filte- 
red and, after reprecipi tat ion from dilute ammonia solution, 
recrystallized with 2N hydrochloric acid from ethanol. The 
30 N- ( 4^/2- ( 1 -0X0-1 ,2,3,4,5,6,7, 8-octahydro-i soquinoline-2-carb- 
oxam^do)-ethyiy-benzenesulfonyl)-N^(^yclohexyl urea so ob- 
tained has a mfelting point of 1 76^1 77^. 

In analogous manner, there is obtained: 
\L - N-( 4-^-( 1 -oxo-1 ,2,5,4,5,6,7, 8-octahydro-i soq.uinoline-2-carb- 
55 oxam i(^o)-ethvl7-benzenesulfonyl)-N;^4-methyl-cyclohexyl urea 
0 m.p. 1 80il 82.51 ( from ethanol). 



I 



# 
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EXAMPLE 7 

^y^^ ( 4-^/2'- ( 1 -oxo-hexahydro-iso-indoline-2-carboxamido ) -ethyl/- 
benzenesulf onyl)-N\l^cyc"rohexyl u'rea' ^ 



.p 2.74 g of 4-(2^/T-oxo-hexahydro-i30-indoline-2~carbox- 
5 amido7-ethyl)-benzenesulf onamide (m.p. 145-(47,^C, prepared 
fromf 1 -oxo-hexahydro-iso-indolin-2-yl~(N~2--phenylethyl).^ 
carboxamide /m.p. 65--68^,Gv, obtained by reaction of 1 -oxo- 
hexahydro-iso-indoline and phenylethyl-isocyanate^/ with 
chlorosulf onic acid and reaction of the sulf ochlor ide so 
10 obtained with ammonia) are refluxed with agitation for 

3 hours in 50 ml of acetone and 25 ml of dioxan after addi- 
tion of 2.1 g of potassium carbonate. After a short cool- 
ing, a solution of 1 . 1 g of cyclohexyl-isocyanate in a small 
amount of acetone is added dropwise, and refluxing is conti- 
15 nued for another 4 hours. The cold suspension is concentra- 
ted in vacuo , the residue is dissolved in water, and the 
solution is acidified with 2N hydrochloric acid. After 
suction-filtration from dilute ammonia solution, the preci- 
pitate is repr ecipitated with 2N hydrochloric acid, and 
20 recrystallized from ethanol. The N-(4-/2-( 1 -oxo-hexahydro- 
iso-indoline-2-carboxamido)-ethyl7-hena'^nesulf onyl)-!^^) 
cyclohexyl urea so obtained has Smelting point of ''59^ 
140^0. 



In analogous manner, there is obtained: 
2^£?N-(4-/2-( 1 -oxo-hexahydro-iso-indoline-2-carboxamido)-ethyl7-0 
benzeriesulfonyl )-N^^4-methyl-cyclohexyl ) urea / 
P m.p- 153^1 55^5 (from ethanol). 

V-^ EXAMPLE 8 

N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethy2fy^-0 



30 benz^nesulf onyl )-N 'js^cyclohexyl urea 



p 



According to Example 2, the 4-methyl-2-oxo-piper idine- 
1 -(N-2-phenylethyl )-carboxamide having a melting point of 
63^^ is obtained from 4-methyl-2-oxo-piper idine and 2-phenyl- 
ethyl isocyanate, subsequently the 4-/2-(4-methyl-2-oxo- 
35 piperidine-1 -carboxami do )-ethyl7-t>enz^enesulf ochlor ide , 
m.p. 99^1 0^^^^ from the above compound by reaction with 
chlorosulf onic acid, and then the corresponding sulfonamide 
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by reaction with ammonia (m.p. 1 4 51 ^6>) , and furthermore 

p A/ <c:^'^- 

t _ N- (4-/2-( 4-methyl-2-oxo-piper idine-l -carboxamido)-ethyl7;r^^ 

benzeriesulf onyl )-N^^^yclohexyl urea / 

, // m.p. 177.7l78^Gx (from dil. acetone) with the use of cyclohexyl- 
J . A/ 
5 isocyanate. 

In analogous manner, there are obtained from the sul- 
fonamide : 

N-(4-^/2- ( 4-me thy 1-2 -oxo-pi per i dine- 1 -carboxamido)-ethyl^^-') 
benzeAesulf onyl )-N^4-methylcyclohexyl urea ^ 

om dil. acetone)T) 
/) N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethy l7^ 

benzenesulf onyl )-NV^-i)utyl urea j 
P m.p- (from dil. acetone,^ 

N-(4-/^- ( 4-me thyl-2-oxo-pi per i dine- 1 -carboxamido) -ethyly^^ 
15 benzerresulf onyl )-N^4-ethylcyclohexyl urea j 
P m.p. 178ll80^C (from dil. methanol)^ 

/y-. N- (4-/2- (4-me thy 1-2-oxo-pi per id ine-1 - carboxamido)-ethyl7^) 

?benzenesulf onyl )-N^^4-methylcyclohex-3-enyl urea j 
m-p. 173Ll75^C (from dil. acetone)^ 



^^^ E X A M P L E 9 

V. I N- (4-/2- (4-me thyl-2-oxo-pi per id ine-1 -carboxamido)-ethylX^'n 

(vA^ IT N <^ 
benze-nesulf onyl )-:^ ' -4-cyclopentyl urea / 

P According to "Example 3^ N-(4;:;/2- ( 4-me thy 1-2-oxo-piperi- 
d ine-1 -carboxamido )-ethyl7-benzeAesulf onyl )-N Lr-4-cyclopentyl 
25 urea^m.p. ^^^^^^^^^ (from\dil. methanol) is obtained from N^-^ 
(4-/2-4-me thy 1-2 -oxo-piper id ine-1 -carboxaraido)-ethyl7-hen- 
zen^sulf onyl )-carbamic acid methyl ester (m.p. 137^1 39*^C, 
prepared from the 4-/2-( 4-methyl-2-oxo-piperidine-1 -carbox- 
amido)-ethvj_7-henzenesulf onamide cited in Example 8 by 
30 reaction with chloroformic acid ester. 

In analogous manner, there are obtained: 
\ N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethyl7-^ 
benzenesulf onyl )-N^4~isopropylcyclohexyl urea / 
pm.p. 171^17^^ (from methanol)^) 
35^?^ N- (4-/2- (4-me thy 1-2-oxo-piper id ine-1 -carboxamido)-ethyl7^''~^ 

benzenesulf onyl )-N '^cycloheptyl urea / 
^ m.p. 142-143^0 (fr^dil. ethanol)^ 
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N-(4-/2-(4-methyl-2--oxo-piperidine"1 -carboxamido )-ethyl/Zp 

benzenesiAf onyl )-l!|^3-methyl-cyclopentyl urea "7 

/ P m.p. 145^147^0 (from dil- acetone)^ 
^ A/ 

N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethyl7:7n 

. 5 benzenesulf onyl )-N';-bicyclo/2 . 2 ._l7-iiept-5-en-2-yl-methyl 

urea ^ 6 ^ 

P m.p, 164^16^0 (from dil. acetone)^ 

p0N-(4-/2- (4-methyl-2-oxo-piper idine-1 -carboxamido)-ethyl7^r>, 

benzenesulf onyl ) -N^3-methylcyclopentylmethyl urea ^ 

loPm.p. 152^15^^ (from dil. acetone^ 

N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethy]J^^^ 

benzenesulf onyl )-N^adamantyl urea ^ 

P m.p. 176-^178^,0 (from dil. acetone) 
\ Ay 

CyL^ E X A M P L E 10 

^^^J^^^^^N-(4-/2- (3"butyl-4 -carboxamido';)^) 

ethyl^-benzenesulf onyl )~N ' 7><?yclohexyl urea 

J> '^3"butyl-4-methyl-2-oxfe^piperid ine (m.p. 95^98^, ,pre- 
pa'red according to German Of f enlegungsschr if t No. 1,023,464) 
is converted according to Example 2 with phenylethyl-isocya- 

20 nate to 3-butyl-4-methyl-2-oxo-piperidine-1 -(N-2-phenyl- 
ethyl )-carboxamide , this crude product is converted with 
chlorosulf onic acid to the sulf ochlor ide , the sulf ochlor ide 
is converted with ammonia to 4"(2-/3"butyl-4-methyl-2-oxo- 
piper idine-1 -carboxami do) -ethyl/- benzenesulf onamide , m.p. 

25 I65V1 67^*0, from which there is^obtained with cyclohexyl 

isocyanaTte the N-(4-/2-(3-butyl-4~methyl-2-oxo-piperidine- 
1 -carboxamido) -ethyl /-benzene sulf onyl )-N * -cyclohexyl urea, 
m.p. 1 23^^ 2^e^ (f rom methanol). 

In analogous manner, the following compound is obtained 

30 from the sulfonamide: 

N-(4-/2-(3-butyl-4-methyl-2-oxo-piperidine-1 -carboxamido};£^ 
ethyl/-benzenesulf onyl )-N ' -4-methyl-cyclohexyl urea ^ 

Y m.p. "1131^1 33^ (from methanol). 

EXAMPLE 11 
3^5y(^N- (4-^-( 3 , 4-dimethyl-2-oxo-3-pyrroline-1 -carboxamid9.)iT 
ethyl7-benzenesulf onyl ) -N ' -cyclohexyl urea 

^ "CO 



n 
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According to Example 2, there is prepared from 3,4-^ 
dimethyl-2-pyr rolone and 2-phenylethyl-isocyanate the 5,4^ , 
dimethyl-2-oxo-pyr roline-1 - (N-2-phenyl ethyl )-carboxamide ; 
m.p. 132^-1 34*^x, then with chlorosulf onic acid the sulfo- 
5 chloride, m.p. 189-1 90>.C, subsequently from the sulfochlo- 
ride with ammonia the sulfonamide, m.p. 232jj-23^^^, and the 
cyclohexyl isocyanate from the sulfonamide the 
^0 N-(4-/2- (3 , 4-dimethyl-2-oxo-3-pyr roline-1 -carboxamido^^ 

ethy]J7-benzenesulf onyl )-]S[^j^yclohexyl urea 
1 oP m.p.^i2007i202^C (from methanol/dioxan) . 

r In analogous manner, there are obtained from the sulfon- 
amide : 

O N"(4-/2-(3 , 4"d ime thy l-2-oxo-3-pyr roline-1 -carboxamido 
ethyl^Z-'benzenesulf onyl )-lT'^4-methyl-cyclohexyl urea 
1 5P m.p. "^208^2102X1 (from dil /^methanol) O 

^ N- ( 4-^;^- ( 3, 4-d ime thy l-2-oxo-3-pyr roline-1 -carboxamido 
ethyl7-^f ^^enesulf onyl )-N * -butyl urea 
m.p. ^igsi^OOf-G (from methanol/dioxan). 



EXAMPLE 12 

^ 20 N-(4-/2-(4-methyl-2-oxo-3-pyr roline-1 -carboxamido)-ethylJ^ 

benz^esulf onyl )-N/-^cyclohexyl urea ^ 

According to Example 2, from 4-methyl-2-pyr rolone and 

2-phenylethyl-isocyanate, there is obtained the 4-methyl-2£) 

oxo-3-pyr roline-1 -(N-2-phenylethyl) . carboxamide , m.p. 94^ 

25 96?C, therefrom the sulf ochlor ide , m.p. 1934l95*^*Cv with 

the use of chlorosulf onic acid, from the sulf oahTLor ide the 

1 o 

sulfonamide, m.p. 1 96s-.1 98^-C , and from the sulfonamide the 
N-(4-/2-(4-methyl-2-oxo-3-pyrroline-1 -carboxamido)-ethyl7" 
benzer^esulf onyl )-N^cyclohexyl urea ^ 



« ^ — ^ ^ / r* --^c^ ^ — f 

30rm.p. ^S^hsiSS (from dil. methanol/dioxan) is obtained with 
cyclohexyl isocyanate . 

P In analogous manner, there are obtained from the 
sulfonamide: 

Y0 N-(4:^/2-(4-methyl-2-oxo-3-pyr roline-1 -carboxamido)^- 
35 ethy^Z-tienzenesulf onyl )-N W4-methyl-cyclohexyl urea 

P ro.p.^^ 19^20^^^C (from dil .^ioxan)^4j 
(I ^ N-( 4-/2- ( 4-me thy l-2-oxo-3-pyr roline-1 -carboxamido^r^^ 



I 
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ethjl^-'henzenes\xlfonjl)-~'^^l>vitjl urea 

fm.p. 189^91^C (from dil . methanol/dioxan) . 

EXAMPLE 13 
^2yA^N-(4-/2- ( 2-oxo-piperidine-1 -carboxamido )-pr opylZ-henzene- 

5 sulf onyl)-N; "Cyclohexyl urea 

^ 1.6 g^^o^ 4-V2-(2-oxo-piperidine-1 -carboxamido)-prop3rl^ 
benzenesulf onami^e (m.p. 1 65-^,67./Gv, prepared from 4-(2-amino- 
propyl )-benzenesulfonamide and 2-oxo-piper idine-1 -carboxylic 
acid chloride, which for its part is obtained from the Na 
10 compound of 2-oxo-piperidine and phosgene) are refluxed with 
agitation for several hours in 100 ml of acetone with 2 g of 
ground potassium carbonate. Subsequently, 0.6 g of cyclo- 
hexyl-isocyanate is added, and refluxing is continued for a 
further 6 hours. The acetone is then evaporated under 
15 reduced pressure, the residue is treated with water and 
hydrochloric acid, the product is suction-filtered and 
reprecipitated from dilute ammonia. 

N-( 4-/2- (2-oxo-piper idine-1 -carboxamido )-pr opyl7-benzene- 
sulf OTiyl)-N^cyclohexyl urea is recrystallized ' f rom dilute 
20 ethanol; m.p'^ 176^177^^. 

r/L^ E X A M P L E 14 

^-y^^ N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-ethyl7^"^ 

benzenesulf onyl )-N,'^cyclohexyl urea 7 

1 .2 g N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carbox- 

d'y amiao)-ethyl7-benzenesulf onyl )-N; -cyclohexyl-thio--urea 

^...j.. ..^ 181.^0, prepared from 4-/2- (4-methyl-2-oxo-piper i- 
dine-1 -carboxamido )-ethyl7-benzenesulf onamide and cyclo- 
hexyl-isocyanate in acetone in the presence of potassium 
carbonate) are dissolved in 75 ml of acetone and 1 0 ml of 

30 water. At a solution of 0.1 g of sodium nitrite in 

5 ml of water is added to this solution, subsequently 0.8 ml 
of 5N acetic acid is added dropwise, and agitation is. con- 
tinued for 2 hours at Subsequently, the acetone is 
evaporated under reduced pressure, the product is suction- 

35 filtered and reprecipitated from dilute ammonia. After re- 
crystallization from dilute acetone, N-(4j:;/^-(4-methyl-2^^:^ 
oxo-pi per idine-1 -carboxamido )-ethyl7-benzenesulfonyl)-N ' - 



# 
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cyclohexyl urea has a melting point of ^'^^^'^^^^ with 
the product prepared according to Example 8, shows no 
/ depression. 

EXAMPLE 13 

5 N- (4-/2- (4-inethyl-2-oxo-piperidine-1 -carboxamido)-e"thyl7- 

benzehesulf onyl )~N/^cyclohexyl urea ^ 

V 0.5 g N-(4-/2-(4-methyl-2-oxo-piperidine-1 -carbox- 

amido)-ethyl7-'be'nzenesulf onyl )-N I ^^cyclohexyl-i sourea methyl 
^1 o 

ether (m.p. 138il40--jC, prepared by desulf ur ization of 
1 0 N-(4-7^-(4-iiiethyl-2-oxo-piperidine-1 -carboxamido) -ethyl/- > 
benzenesulf onyl )-N ' -cyclohexyl-thiour ea with mercury oxide 
in the presence ofMnethanol) is dissolved in 5 ml of dioxan, 
and heated for a short time on a steam bath with 2 ml of 
concentrated hydrochloric acid. Subsequently, water is 
15 added to the reaction mixture, the product is suction-filte- 
red, r eprecipitated from dilute ammonia and recrystallized 
from dilute acetone. The N-(4-Z2-(4-methyl-2-oxo-piperi- 
dine-1 -carboxamido )-e thy l7-benzenesulfonyl)-N' -cyclohexyl 
urea obtained has a melting point of ^ "^^^ ^^^3 ' with 
20 the substance obtained according to Example 8, shows no 
depression. 

(yL^ EXAMPLE 16 

Q^^^ N- (4-/2-(4"methyl-2-oxo-piperidine-1 -carboxamido )-ethyl7'^) 
benz desulf onyl )-N^cyclohexyl urea 

25 P 0.5 g N-(4-Z2-(4-methyl-2-oxo-piperidine-1 -carbox- 
amido )-ethy^7-b e^zenesulfonyl )-N^^cyclohexyl-i so thiourea 
methyl ether! (m.p. 167^1 69^0, prepared by methylation of 
N- (4-/2-(4-methyl-2-oxo-piperidine-1 -carboxamido )-ethyl^^^^ 
benze^esulfonyl)-N '^cyclohexyl thiourea with methyl iodide) 

30 in 30 ml of tetrahydrof uran is combined with 2 ml of 2N NaOH 
and heated for a few mintes on a steam bath. Subsequently, 
the batch is diluted with water, the tetrahydrof uran is 
distilled off under reduced pressure, and the batch is 
acidified with dilute hydrochloric acid. The product is 

55 suction-filtered, r eprecipitated from dilute ammonia and 

recrystallized from dilute acetone. The N-( 4^/2- ( 4-nie thy 1^. 
2-oxo-piperidine-1 -carboxamido)-ethyl7-benzenesulf onyl )-N . 
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cycloliexyl urea obtained has a melting point of ^75^17^0, 
and, with the substance obtained according to Example 8, 
shows no depression. 

(X^ E X A Fx P L E 17 

'N-(4^/2-(4-methyl-2-oxo-piperidine-1 -carboxamido)-eth7l7-^ 

benzenesulf onyl )-N?^pyclohexyl urea ^ 

1.6 g of N-(45t^-amino-ethyl^7"t)enzenesulfonyl)-N'.0 
cyclohexyl urea an^ 0.2 g of sodium hydroxide are dissolved 
in 10 ml of water and 50 ml of acetone. With agitation and 
10 ice cooling, a solution of 0.85 g of 4-methyl-2-oxo-piper i- 
dine-1 -carboxylic acid chloride (prepared by reaction of the 
sodium compound of 4-methyl-2-oxo-piperidine with phosgene) 
in 20 ml of acetone is added dropwise to this solution, and 
agitation is continued for 2 hours at room temperature. 
15 Subsequently, the acetone is evaporated under reduced 
pressure, the batch is acidified, suction-filtered, the 
product is repr ecipi tated from dilute ammonia and recrystal- 
lized from dilute acetone. The N- ( 4-/2- ( 4-methyl-2-oxo- 
piperidine-1 -carboxamido)-ethyl7-'benz^nesulf onyl )-N^^79 
20 cyclohexyl urea obtained has a^elting point of "^^^^^^^^ 
and is identical with the product obtained according to 
Example 8. 

r>l^ E X A M P L E 18 

Q^^^^. N-(4-^-(4-methyl-2-oxo-piperidine-1 -carboxamido )-ethyl7-0 

25 benz^esulf onyl )-N.'^butyl urea 

0.6 g of 4-/2-(4-methyl-2-oxo-piperidine-1 -carbox- 
araido)-ethyl7-benzenesulf inic acid (crude product m.p. 
113-1 15?'C>, prepared by reaction of 4-/2-(4-methyl-2-oxo- 
piper i dine- 1 -car boxamido ) -ethyl/- ^^e^^'^i^^s^lfo chloride 
. 30 with sodium sulfite) and 0.3 g^of N-hydroxy-N' -butyl urea 

are dissolved in 50 ml of dioxan. 0.4 g of thionyl chloride 
in 10 ml of dioxan is added dropwise to this solution, and 
the batch is heated for 2 hours at 60^C. Subsequently, the 
solvent is evaporated under reduced pressure, water is added 
35 dropwise to the residue, the oily substance is separated and 
reprecipitated from ammonia. The N-(4^/2-(4-methyl-2-oxo- 
piper idine-1 -carboxamido)-ethy]y-benzenesulf onyl)-N V^utyl 



- 22 - HOE 79/F 343 

urea obtained has a melting point of 155-1 57*^0, and, with 
the substance obtained according to Example 8, shows no de- 
pression. 

EXAMPLE 19 

N- (4-/2- ( 3-ethyl-4-methyl-2-oxo-3-pyr roline-1 -carboxamido)- 

V 

ethyl7-benzenesulf onyl )-N,i^-^cyclohexyl urea 

n According to Example 2., from 3"ethyl-4-methyl-2-pyr ro- 
loYve and 2-phenylethyl-isocyanate there is obtained 3-ethyl- 
4-inethyl-2-oxo-3-pyr roline-1 - (N-2-phenylethyl )-carboxamide , 
10 m-p. 1 0^-tI 08*^^Cv, therefrom the sulf ochlor ide , m.p. 1 72,-'l 7-5^°C , 
with chloro'sulf onic acid, from the sulf ochlor ide the sulfon- 
amide, m,p. 180^4 82^6,, with ammonia, and from the sulfon- 
amide, using cyclohexyl isocyanate, the N-(4^/2-(3-ethyl- 
4-methyl-2-oxo-3-pyr roline-1 -carboxamido )-ethyl^7-t^enzene- 
15 sulfonyl)-N' -cyclohexyl urea, m.p. 185t1 87*^0^ (^rom dil. 
acetone). % ^ 

In analogous manner, there are obtained from the sul- 
fonamide : 

\ £)N-(4-^-(3-ethyl-4-methyl-2-oxo-3-pyr roline-1 -carbox- 
20 ainido)'!^ethj^/-benzenesulf onyl )-N^ urea, 

£m.p. 16^17^|^(from dil. acetone)/^ 
N-(4-/2*-(3-ethyl-4-methyl-2-oxo-3-pyrroline-1 -carbox- 
amid6")-ethyl^7-t>enzenesulf onyl )-NJ^butyl urea, m.p. 1 51 r- 
153*^C (from%ethanol) . 

Qfc^- E X A M P L E 20 

^2^^ N- (4--^{2- ( 3-butyl-4-methyl-2-oxo-3-pyr roline-1 -carboxamido.).7-- 

ethyl7-benzenesulf onyl -cyclohexyl urea 

^^According to Example "^2, there is obtained from 3-butyl- 
*f-ujt;thyl-2-pyr rolone (m.p. 95r^97^G^ prepared acc. to A. 

30 598, 198 (1956)) and 2-phenylethyi-isocyanate the 3-butyl-4-^ 
me thyl-2-oxo-3-pyr roline-1 - (N-2-phenylethyl )-carboxamide , 
m.p. 90^91^^C, therefrom the sulf ochloride using chlorosul- 
fonic acid, from the crude sulf ochlor ide the sulfonamide, 
m.p. 132Ll34^Gi, with the use of ammonia, and from the 

35 sulfonamide, using cyclohexyl-i socyanate , the N-(4-X2-(3^ 
butyl-4-methyl-2-oxo-3-pyr roline-1 -carboxamido) -ethyl/-" 
benzenesulfonyl )-N * -cyclohexyl urea, m.p. 173-!175"C (fr om 



si 
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dil. methanol) • 

In analogous manner, there are obtained from the sul- 
fonamide: 

i N-(4^/2-(3-'butyl-4-methyl-2-oxo-3-pyrroline-1 -carboxamido)- 
5^ ethyl^Z-'benzenesulf onyl )-N • -4-methyl-cyclohexyl urea 
Y m.p.^178il80^C (from dil methanol)r^ 
\ l^-(4-V2^-(3-butyl-4-methyl"2-oxo-3-pyrroline- -carboxamido)^- 
ethyiy-benzenesulf onyl )-Nl^butyl urea, m,p. 1 27M 29*^C^ 
(fr.om^dil. methanol). '^5/ ^ 
10 1"^ analogous manner, there is obtained from the sulfon 

amide mentioned in example 1 1 the 
XO N-(4-/2- (3 , 4-dimethyl-2-oxo-3-pyrroline-1 -carboxamido).- " 

ethylZ-benzenesulfonyl )-N/ 7r.4-ethyl-cyclohexyl urea 
0 m.p. ^203!-205°C (from methanol/dioxan) . 




